The epididymal fat belongs to visceral fat tissue, which is a part of gonadal adipose tissue and is placed between the testis and the head of epididymis (Pond, 1999; Niemala, 2008; Berry et al., 2013) . The development of epididymal adipose tissue in the mouse appears to begin at the very early postnatal age and to be originated from non-adipose structure (Björntorp et al., 1979; Han et al., 2011) . Lipidfilled adipocytes are detectable within the presumed epididymal fat at 7 days of postnatal age, and the maturation of adipocytes in the epididymal fat tissues continues afterward (Han et al., 2011) . In addition to the lipid-filled adipocyte, the epididymal fat pad contains several nonlipid-filled cell types, including preadipocytes, vascular cells, and matrix cells (Cleary et al., 1977) . The growth of epididymal fat during postnatal period accompanies with the increases of size and number of adipocyte (Cleary et al., 1977) . Even though the increase of adipocyte number contributes to the increase of epididymal fat weight at the early postnatal ages, a change of epididymal fat weight after 80 days of postnatal age is likely associated with the increase of adipocyte size (Cleary et al., 1977; Gruen et al., 1980) . The epididymal fat pad is histochemically divided into two regions, proximal and distal epididymal fat (Tirard et al., 2007) . The proximal epididymal fat is located in direct contact with the testis and epididymis, while the distal epididymal fat is extended over the abdominal cavity (Tirard et al., 2007) . Even though a clear morphological difference between proximal and distal epididymal fat has not been observed, there are some differences at histochemical and molecular biological levels (Tirard et al., 2007) . For example, expression of aldo-keto reductase 1B7 in proximal epididymal fat is 10 times higher than that in distal epididymal fat (Tirard et al., 2007) . In addition, expression of cyclooxygenase 2 and GATA-3 genes, specifically expressed in the pre-adipocyte, is higher in proximal epididymal fat than in distal epididymal fat (Tirard et al., 2007) . These observations suggest that these two different epididymal fat parts could play different biological roles. Moreover, it is noteworthy that the removal of epididymal fat pad results in a cease of spermatogenesis (Chu et al., 2010) . Thus, it is speculated that each epididymal fat part could involve in regulation of spermatogenesis in different manners Several researches have examined differential gene expression of adipocyte-associated molecules in the epididymal fat pad at different postnatal ages (Liu et al., 2011; Lee & Kim, 2018) . Utilizing the adult mouse epididymal fat at 6, 14, and 18 months of postnatal age, Liu et al. (2011) have demonstrated that expression of fatty acid binding protein 4 (Fabp4), a gene involved in the differentiation of adipocyte, becomes reduced with age. In contrast, expression of peroxisome proliferator-activated receptor gamma (Pparg) in the mouse epididymal fat is increased with age (Liu et al., 2011 ). Interestingly, the expressional level of adiponectin (Adipoq) in the adult mouse epididymal fat is significantly decreased at 14 months of age but increased at 18 months of age, compared with that at 6 months of age (Liu et al., 2011) . In the rat epididymal fat, expressional level of Pparg is significantly reduced with age (Lee & Kim, 2018) . However, unlike in the mouse epididymal fat, gene expression of Fabp4 becomes increased with age (Lee & Kim, 2018) . Together, these findings suggest that expressional patterns of molecules involved in differentiation to and maturation of adipocyte in the epididymal fat tissue would be dependent on species and postnatal ages. sec, and an additional extension at 72℃ for 10 min. As a PCR quality control purpose, 18S ribosomal RNA (Rn18s) was included as an internal control. The size of PCR product was check with 1.2% agarose gel electrophoresis.
Statistical analysis and presentation of data
The transcript level of a target gene at a given postnatal age was normalized with that of Rn18s to get a mean and standard error derived from quadrupled or quintupled RT reactions and PCRs. The data were presented in a relative ration of expressional level of a target gene against Rn18s.
One-way ANOVA analysis, followed by Duncan's test as a post-hoc analysis, was performed to determine the existence of statistical significance among expressional levels of a target gene at different postnatal ages. If p>0.05, it was considered that the expressional levels of a target gene at different postnatal ages were statistically significant. (Fig. 1a ). The expressional level of Lep in the distal epididymal fat of mouse at 8 months of age was significantly higher than that of 5 months of age (Fig. 1a ). An additional significant rise of Lep transcript level was detected at 12 months of age (Fig. 1a) .
Gene expression of Lep and
The expression of Pparg in the mouse distal epididymal fat at 5 months of age was significantly increased, compared with that at 2 months of age (Fig. 1b) . A further increase of Pparg transcript level was detected at 8 months of age, without an additional significant change of Pparg transcript level at 12 months of age (Fig. 1b) .
Gene expression of Lpl and Fabp4 in the distal epididymal fat of mouse during postnatal period
The expressional level of lipoprotein lipase 1 (Lpl) in the mouse distal epididymal fat at 5 months of age was not significantly changed, compared with that at 2 months of age (Fig 2a) . However, over 1-folding increase of Lpl transcript level in the distal epididymal fat of mouse was detected at 8 months of age (Fig. 2a) . There was no significant change of Lpl expressional level at 12 months of age (Fig. 2a) .
The expressional pattern of Fabp4 in the mouse distal epididymal fat during postnatal period is shown in Fig. 2b .
The level of Fabp4 transcript at 5 months of age was significantly increased, compared with that at 2 months of age (Fig. 2b ). An additional increase of Fabp4 transcript level was detected at 8 months of age, and the highest expressional level of Fabp4 in the mouse distal epididymal fat was observed at 12 months of age (Fig. 2b) . 
Gene expression of Dlk1 and Rent in the distal epididymal fat of mouse during postnatal period
The lowest expressional level of delta like non-canonical Notch ligand 1 (Dlk1) in the mouse distal epididymal fat was detected at 2 months of age (Fig. 3a) . There was no significant change of Dlk1 transcript level at 5 months of age, compared with that at 2 months of age (Fig. 3a) .
However, a tremendous increase of Dlk1 transcript level in the mouse distal epididymal fat was found at 8 months of age, followed by an additional surge of Dlk1 expression at 12 months of age (Fig. 3a) .
The transcript level of resistin (Retn) in the mouse distal epididymal fat at 5 months of age was not significantly different with that at 2 months of age (Fig. 3b ). But, the expressional level of Retn was significantly increased at 8 months of age (Fig. 3b) . There was no significant difference of Retn transcript level in the mouse distal epididymal fat between at 8 months of age and at 12 months of age (Fig. 3b) . with that at 2 months of age (Fig. 4a ). Even though the expressional level of Adipoq at 8 months of age was significantly higher than that at 5 months of age, there was no significant change of Adipoq transcript level between at 8 months of age and 12 months of age (Fig. 4a) .
Gene expression of Adipoq and
The expressional level of Fasn in the mouse distal epididymal fat at 5 months of age was significantly decreased, compared with that at 2 months of age (Fig. 4b) .
However, the level of Fasn transcript at 8 months of age was significantly higher than that at 2 months of age (Fig.   4b) . A further significant increase of Fasn transcript level was observed at 12 months of age (Fig. 4b) .
The expression of molecules related with adipogenic differentiation and adipocyte secretion in the distal epididymal fat, not a whole epididymal fat pad, at different postnatal ages. Even though expressional patterns of all molecules examined are not exactly same, expressional levels of target molecules are generally low at 2 months of age and become increased with age.
The adipose tissue not only stores excess energy in a form of fatty acid but also secrets various cytokines, called adipocytokines, including Lep, Adipoq, and Retn Haiming, 2014) . Most of these adipocytokines involve in the regulation of energy metabolism at systemic level by providing a communication between adipose tissue and other metabolic tissues, such as liver, brain, and heart Haiming, 2014) . For example, Lep controls the secretion of several signal molecules from hypothalamus to regulate food intake and energy expenditure in the body . It is generally thought that Adipoq and Retn play opposite roles on insulinresistance and atherogenesis . Using a whole epididymal fat tissue of mouse, expression of Adipoq at 14 months of age is lower than that at 6 months of age (Liu et al., 2011) . However, the present study has shown a significant increase of Adipoq expression at 12 months Our previous research has demonstrated steady increases of Lep and Retn transcript levels in the rat whole epididymal fat with age (Lee & Kim, 2018) , mostly in agreement with the present findings. Thus, it seems that increases of
Lep and Retn expression in the epididymal fat occur generally with age.
The differentiation of pre-adipocyte into mature adipocyte and maintenance of differentiated state of adipocyte require expression of Pparg (Tamori et al., 2002) . Our earlier research has shown that expression of Pparg in the rat epididymal fat at 12 months of age is lower than that at 5 months of age (Lee & Kim, 2018) . However, the level of Pparg transcript in a whole epididymal fat of mouse at 6 months of age becomes significantly increased at 14 months of age (Liu et al., 2011) , similarly with our current The LPL is an enzyme catalyzing the hydrolysis of triglycerides, promoting lipolysis. It has been reported that the expression of Lpl in the rat epididymal fat tissue during postnatal period is decreased with age (Kirkland et al., 1993) . However, the current research reveals that expression of Lpl in the distal epididymal fat of mouse is significantly increased at 8 months of age, even though there is no major change of Lpl transcript level at 12 months of age. Gruen et al. (1980) In summary, the present research shows the expressional increase of selected adipocyte-associated molecules in the distal epididymal fat with age. Because of broad biological effects of molecules originated from the adipocyte, it is supposed that the altered expressional levels of adipocytesecreted elements in the distal epididymal fat with age could be linked with the onset of metabolic syndrome and/or the decline of reproductive capacity, which is a common condition frequently found at the late age.
